ABSTRACT
tions infrastructure) modernization efforts to drastically reduce costs and improve performance.
While these efforts would appear to b mutually supportive and complementary in nature, they are rarely conducted jointly.
Although it is known that changes to one of these two facets of the organization can produce significant impacts on the other, analysts and decision-makers have had only limited support for predicting the impacts of change to one or both of these two facets of the enterprise. BPR efforts are generally conducted using business process simulation tools. Information infrastructure modernization efforts are generally conducted using network simulation tools. What is lacking is an integrated method and the automated environment for studying the impacts of change to one of these two aspects of the enterprise on the other. This paper presents a simulation-based methodology enabling simultaneous consideration of changes to core business processes and the infrastructure mechanisms that support those processes.
INTRODUCTION
Many organizations today undertake Business Process Reengineering (BPR) and information infrastructure (II) modernization efforts to drastically reduce costs and improve performance. While these efforts would appear to be complementary, they are rarely conducted jointly.
That is, although it might make sense to conduct BPR and II modernization efforts in a highly coordinated fashion, there has been little success to date in making the attempt.
The importance of coordinating such efforts is obvious, Making changes to the logic and structure of a business process may introduce new requirements on the supporting infrastructure.
Likewise, making changes to the network hardware, communications, and application infrastructure can have dramatic impacts on business process performance.
Although it is known that changing one of these two facets of the organization can produce significant impacts on the other, analysts and decision-makers have limited support for predicting the impacts of change. There are stand-alone methods and tools to assist with reengineering business processes. There are also standalone tools to help communication engineers analyze alternative hardware. software, and network co@ura-tions. What is missing is the ability to bridge these two analysis domains to determine new infrastructure requirements arising through changes to the business process. Similarly, there is little support for translating the impacts of infrastructure change on the processes the infrastructure is intended to support.
Without effective change impact analysis methods and tools there is an enormous risk that proposed infrastructure designs will have little benefit. or possibly even severely detrimental cost and/or performance impacts.
Likewise, proposed business process changes, considered outside the context of their potenti~al impact on the supporting II, may be equally fraught with risk.
Lacking the means to integrate business process and II models, decision-makers are forced to rely on intuition and personal experience while committing the organization to massive process infrastrneture change.
In this paper, we present a simulation-based methodology for change impact assessment enabling simultaneous consideration of changes to core busin[ess processes and the infrastructure mechanisms that support those processes. We call this methodolo~the BPR-11 methodolo~.
We also present preliminary findings from exploring the use of commercial off-the-shelf (COTS) business process modeling, process simulation, and network simulation tools to provide automated support for the methodology. Together, the BPR-11 methodolo~and an accompanying automated support environment provide the ability to seamlessly link lmodels of the business process models with models and supporting infrastructure.
These models may then be used to con-duct rapid realistic cost/benefit studies of alternative process and infrastructure design concepts before they are implemented.
CHANGE IMPACT ASSESSMENT
The BPR-11 methodology provide a holistic approach II. Changes in the application model (e.g., replace application).
III. Changes in the network computing strategies (e.g., centralized to distributed).
IV. Changes in the network hardware and commtmications infrastructure (e.g., routing, bandwidth) V. Changes in physical or conceptual relationships among system components (e.g., machine used for an activity, applications residing on a machine).
Developing
a methodological framework involved defining the procedures, techniques, heuristics, and languages of expression needed to analyze, predict, and quant@ the impacts change for different situations. The use of simulation tools as part of the methodology was motivated by the need for mechanisms to help determine the impacts of shared resources and of probabilistic situations.
BPR-11 METHODOLOGY
The IDEF3 Process Description Capture [Mayer 92 ] method serves as the key mechanism for process knowledge capture and organization in the BPR-11 methodology. IDEF3 process descriptions are used to capture a definition of the process at the business, application, and network processing levels and to directly generate the structure and logic of simulation models reflecting these levels.
IDEE3 Method Overview
IDEF3 is a scenario-driven process flow modeling method designed to capture descriptions of the precedence and causality relations between situations and events in a form that is natural to domain experts. IDEF3 provides a structured method for expressing knowledge about the "behaviora~aspects of an existing or proposed system. IDEF3 helps structure user descriptions of enterprise processes in a way that facilitates the construction of analysis and design models. The IDEF3 method provides the foundation for acquiring and documenting process knowledge at the business, application.
and network processing levels. This task is one of several included in the BPR-11 methodological framework.
The following section expands on how IDEF3 is used and describes the additional tasks involved in the methodology. Capture information about network layout, topology, and performance characteristics, Catalog and define AS-IS domain business processes using IDEF3.
For each application that interfaces directly with the user and that is required to satis~a business process, model (as a decomposition) the steps that the application performs. This constitutes a process description of the application.
For each step of the application process that requires the use of a remote application or database (i.e., involving distributed processing and/or delay), model the communication process required.
Model remote application processes as a decomposition.
Classi& and label all UOBS in the resulting IDEF3 descriptions. For convenience, the lower right-hand comer of the IDEF3 UOB box is used IX.
x. Identi@ and classifj the set of proposed changes to the AS-IS.
Collect cost data associated with the proposed changes.
Design the set of simulation experiments to analyze~he impact of proposed changes. Using the experiment design, perform the following steps:
A.
B.
Develop and run TO-BE simulation models of the network. Collect simulated utilization rates and total processing time statistics for activations spanning the start of the leftmost UOB through the completion of the rightmost UOB in the decomposition of each L_APP UOB.
Plug the resulting cycle-time distribution values
into the simulation data specification for each L_APP UOB. an extensive library of objeets with default characteristics (or parameter sets) representative of typical network hardware and comrmmieations equipment. The BPR-11 environment was developd using Microsoft@ application development and database tools.
The BPR-11 prototype consists of four main modules: thle business case notebook (BCN), the situation modeling environment, an experiment manager, and a business case analyzer. The role of the business case notebook is twofold 1) to capture a description of the domain including a characterization of the assets included in the domain, and 2) to maintain static and variable cost information with which to perform business case analyses. The situation modeling environment guides users through the series of modeling and simulation steps required for analysis. The experiment supports the user in designing a set of simulation experiments to be applied within the environment. By applying this module, users can help ensure the reliability of simulation-generated data and its interpretation. Since we have already developed a description of the network topology through the BCN, we can now turn our attention toward defining the business process supported by the II. The top portion of Figure 3 illustrates one such process. The process depicted involves data retrieval from a remote site, such as an engineer using a local application to assemble product data distributed across multiple nodes in the network. It should be obvious, even in this simple process description, that changes in infrastructure performance directly impact the user. Likewise, it is clear that the structure of the process and its activation can directly impact the infrastructure. Using the multiple viewpoint feature of IDEF3, each decomposition level assumes a different viewpoint corresponding to the key agent of the process at that level, For example, at the highest level, the viewpoint assumed is that of the user. From the user's viewpoint, a manual activity is accomplished after which he must wait for a local application to respond with the requested data. The local application process is detailed as a decomposition of the L_APP UOB.
At this level, the tiewpoint assumed is not that of the user. Rather, the viewpoint assumed is that of the local application.
Thus, the local application performs a series of activities until it must wait for a remote application to respond.
The remote application process is detaile~in turn, as a decomposition of the R_APP UOB. At this level, the viewpoint assumed is that of the remote application. If each of the decompositions were expanded in place, a serial network process would be revealed representing a query originating with the user at Node A passing to Node B. All the data required is not available at Node B prompting a query to Node C. Node C responds with data to Node B. The data at Node B and that coming tlom Node C is then assembled at Node B and shipped to Node A and presented to the user.
The decomposition of each L_APP and R_APP UOB represents the sequence of commands executed at corresponding nodes of the network. This process model may be used to program a model of the network topology with the set of commands that are executed by individual nodes, including the sequence in which they are executed.
In fact, this is exactly what the BPR-11 prototype does. By doing so, the network model is not only cordigured to run simulations, but is explicitly tied to the current or proposed definition of the business process. Unlike typical network models, those generated by the BPR-11 system provide a convenient graphical representation of the application and network process integrated with the business process. Figure 4 is a picture of the COMNET III model generated from the process description above coupled with the domai~assets information provided to the BPR-11 repository.
As can be seen, three computers were spectiled with the names Node A Node B, and Node C. Three communication links (Link 1, Link 2, and Link 3) are connected to the nodes. TraSXc is generated on the network model topology using application sources.
Three traftic (application) sources are depicted. Each application source is prefaced by the label L_APP or R_APP and the name of the corresponding UOB in thẽ -EF3 description whose decom~sition ---segment of the process accomplished at which the application source is connected. A number of possible changes may be involved in transitioning from the AS-IS to a given TO-BE situation.
For demonstration purposes, we chose to examine the impacts of removing Link 1. In the physical wor14 removal of a link might correspond to a business decision aimed at reducing costs or a contingency sitnation in which the line is destroyed. By removing this Iim it should be noted that the previously defined process must query Node B using Links 3 and 2 in place of Link 1. The response from Node B will also require traversing Links 3 and 2 in place of Link 1. Only changes to the network topology tiects the network model. By regen-
1 COMNET E( model icons are placed on the screen using an algorithm permitting rapid manual adjustment. The model shown was organized into the shape of a triangle after initial placement of the icons on the screen.
crating a COMNET III model from the information in the BPR-11 repository for the TO-BE situation, we generated the model depicted in Figure This data may then be used to conduct comparative analyses of alternative situations.
The business case analyzer component of BPR-11 is intended for this purpose.
The costs associated with each of the three simulated situations described above may be displayed to the analyst using the data in the repository. Figure 7 illustrates how the BPR-11 prototype presents this information ifi a graphical fashion that shows contributing COSISby type (e.g., employee move cost, asset change cost) and total costs for each situation.
Tabular and graphical representations of the cycle times associated with process activations for each situation are similarly depicted (Figure 8 
